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SPATIO-TEMPORAL ANALYSIS OF INDUSTRIAL CLUSTERS
_A CASE OF MADHYA PRADESH

V.N. SHARMA, Gorakhpur

ABSTRACT: The purpose of this study is to provide spatial analysis of industrial
clusters by identifying them and, then, to discuss the spatio-temporal evolution and
regional structure of industrial clusters in Madhya Pradesh.

INTRODUCTION

Spatial clustering of industrial activities, in
a few pockets of a region, has been very
significantaspectof modern industrial devel-
opment. Such concentrations not only mini-
mize the locational costs (Weber, 1909; Losch,
1940; Isard, 1956) in the beginning, but also
mobilize the infrastructural bases, encourage
efficiency and augur betiermentat the regional
level. The agglomeration and continuous ¢m-
bristling of industries, whichare spread over
aspace with developed industrial infrastruc-
tures, may be identified as industrial clusters
(Perroux, 1950; Boudeville, 1961; Klaassen,
1967). When clustering of manufacturing units
is functionally as well asspatially interlinked
{0 eachother, they form an industrial complex
(Hansen, 1972; Isard, 1960).The modern
concept of industrial development has to be
viewed not only from the production and
employment perspective, but also from the
larger perspective of social goals and spatial
patterning of human activities in general
(Mishra,1971).Such integrated industrial de-
velopment may be achieved with the setting
up of a few nucleus plants preferably in the
backward regions (Isard, 1960) to generate
many ancillaries and small units nearby. More-

over, the nucleus plants ensure a widely spread
pattern of the evolution of industrial land-
scape, the formation of industrial pattering
and creation of industrial complexes and re-
gions in the development of an industrialized
economy of the country.

This study is primarly based on secondary
data with a few primary data available during
the survey of industries as field check. The
secondary data are obtained from the census
records and published reports available from
the offices of Madhya Pradesh, Directorate
of Industries as well as Directorate of Eco-
nomics and Statistics, Bhopal.

THE STUDY AREA

Mudhya Pradesh (18° -26°Nand 74°15' - 84°
25’E), asocially and economically backward
state, lies in the central part of India. Ithasa
vast and varied pattern of resources in forest,
agriculture, mineral and power. The ranges of
mountains and three river systems, viz., Ganga,
Narmada and Mahanadi create the hydel power
potential in the state. Tropical monsoonal cli-
mate reveals vast and varied forest re-
sources. Many agricultural raw materials like
colton, sugarcane €tc. and livestock products
favour the agro-based industries. Three ther-
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mal power plants, i.c., Korba, Amarkantak
and Satpura and three hydel power houses
namely Gandhi Sagar, Rana Pratap Sagar and
Jawahar Sagar are generating excess electric-
ity in the state. The state is served with three
differentrailways - western, central and south-
eastern-covering a total length of 5713 kms.
alongwith the total metalled road length of
71648 Kms. in 1986.Thus, Madhya Pradesh
predominantely anagrarianand rural state, has
vast natural resources for the future industrial
development.

DELIMITATION OF INDUSTRIAL
CLUSTERS

The identification of industrial cluster is a
difticult task. Pounds (1951), Buchanan (1951)
and Jarrett (1977) have much discussed this
difficulty. The conceptof industrial location
and concentration was initiated by Weber (1929)
and then followed by other economists like
Losch (1940), Hoover (1948), Greenhut (1956)
and Isard (1956). They discussed theagglom-
cration economies which exerted a positive
influence on the industrial clustering. Isard
(1960) made a more comprehensive attempt
to discuss the industrial complexes and also
analysed it as a parameter of growth of the
region. Klaassen (1967) has adopted his well
known attraction theory-a theory of inter-in-
dustry relations -for the selection of bundles of
industrices. Peter (1972) made studies on in-
dustrial complex by means of geometric pro-
gramming.

A few remarkable works have been done by
geographers in the field of industrial com-
plex. Britton (1961), Logan (1966), Karaska
(1969), Richter (1970), Steed (1970) and
Townroe (1970) attempted to identify the
structure and functions of the complexes.
They have stressed therole of linkage in the
development of industrial complex.Luttrel
(1972) adoptedindustrial complex as a factor
of measurement for the growth of aneconomic

region. The swedish school is dominated by
Hagerstrand (1967), Warneryd (1968) and
Torngvist (1970). Taylor’s (1969) seed-bed
Growth Theory explains that the majority of
small companies tends to locate in the vicinity
of existing industrial concentrations.

Among recent contributers, the work of Barff
(1987), Benton (1988), Willmore (1989) and
Warner (1989) are remarkable which are
focused on the clustering trend of industries in
different areas. Richter (1988) demarcated *
Industrial Park ° in the case of south-eastern
Wisconsin. Auty (1990) has shown the impact
of heavy industry clustering in the case of
south Korea.

Regarding the delimitation of industrial clus-
ters, several criteria have been adopted by
many scholars. De Geer (1927) considered
‘number of employed persons” as a criteria.
Hartshorne (1936) delimitted manufacturing
concentration with the help of ‘percentage of
persons employed in manufacturing to the
toal employment’. Strong (1937) used ‘power
consumption’ and Wright (1938) adopted
‘the value added by manufacturing’. Florence
(1948) adopted location quotient as an index
to show the degree of industrial concentra-
tion. Jone (1938), Thompson (1955), Miller
(1962) and Alexander (1977) have used multiple
criteria to delimit the manufacturing concen-
tration like, number of establishments, em-
ployees, production workers etc.

A tew Indianscholars have also worked in this
ficld. Majid (1949) has focused on the indus-
trialization of Bihar. The work of Karan and
Jenkins (1959) and Karan (1964) are based
onemployment statistics in the case of India.
Mukherjee(1970) pointed out the industrial
complexes of Chhotanagpur on the basis of
material and product linkages. Ghose and
Chakravorty (1971), Chaudhuri (1971, 1972,
1973); Sinha (1972) and Dayal (1975) have
worked on delimitation of industrial concen-



SPATIO-TEMPORAL ANALYSIS OF INDUSTRIAIL CLUSTERS-A CASE OF MADHYA PRADESH

a1

MADHYA PRADESH

LOCATION OF INDUSTRIAL CLUSTERS

o INDUSTRIAL CENTRE: b
(E) INDUSTRIAL CLUSTER "M

PR aiN
7 \ :
~7sTRE% 2 ___&q_
7 GWALKR ,.’ I
: /\ ® i
v \ T -
g2 o~ >\\ \-r('r-v' t.;--’.L.r‘J‘.,‘
é "Q-—-'1‘ ‘\. ‘.\ i_ *'UA
N N 1 a0 ¢
[ PR -~ R S
jaori ME xatm ~
€)f.s6 5 © (@R KYMORE )
JUSTF ﬁTNAGDA ' BHOPAL cf MRC )\ gaLPUR 1
R0 o LWAN B ejGETM €. og JABALPR .
C BALATMI (RDEWAS | "GOHARGANJ PATAN 2
/ mp_@% o EFTTTPC M KORBA Ve
< ByTIT F@ ©Fa0
¢’ M T
\ SENBFG o AKALTARA
N PT 'R )
\ ~ N —~ Roc BHILAI »
. . . . T S 0C .
\.“‘A. /) t-./’\..f -~ \WQF'.F"TGRT A
LA P ECRG «go F ~
F FOOD PRODUCTS S (®) RrAIPUR v
S SUGAR 4 i
B BEVERAGES AND ALCOHOL » 3
T TEXTILES ~aen
J FOREST BASED ? UV
C CHEMICALS ™, .
6 INDUSTRIAL GASES ~ N\
R CEMENT AND CERAMICS / \
| FERROUS METAL PRODUCTS Y ;
0 NON FERROUS METAL PRODUCTS ! S
N ENGINEERING ™ J
E ELECTRICALS & ELECTRONICS v,
M MISCELLANEOUS -
NOTE-EACH UNITS ARE NUMBEREU IN CUMMULATIVE
FREQUENCY  (FF= 10 UNITS) . .
V9

>
FIG.1




42 TRANSACTIONS OF THE INSTITUTE OF INDIAN OF GEOGRAPHERS

tration. Mahmood (1977) adopted location
quotient as index to show the degree of
industrial concentration. Sharma (1980, 1984)
analysed the industrial location of Chhattis-
garh region.Sharma(1987)has identified in-
dustrial concentration in Madhya Pradesh on
the basis of industrial units and employment.

In this study, industrial intensity has been
calculated to delimit the industrial clusters as
follows :

Industrial intensity = (X+Y)/2 where ‘X’ is
percentage value of industrial units in a
district to total units of Madhya Pradesh, and
*Y’ is percentage value of industrial employ-
ment to the total industrial employment of
Madhya Pradesh.

It is observed that Durg district stands with
the highestindex (17.24) followed by Dewas
(10,61), Indore (10,19), Bhopal (7.84), Ujjain
(7.44) and Jabalpur (5.16). Bilaspur, Gwalior,
Raipur and Ratlam districts have the intensity
between 3.00 to 5.00, while 10 districts have
the intensity between 3.00 to 5.00, while 10
districts have very low intensity lyingbetween
1.00 t0 3.00. Theremainingdistricts have less
than 1.00 as intensity. On the basis of this
analysis, the clustering of industrial activities
has been identified into those districts whose
index value are 3.00 and above. Thus, 10 dis-
tricts are identified as having high concentra-
tion of industrial activities which form seven
industrial clusters namely, Indore-Dewas-
Ujjain,Durg-Raipur, Bhopal,Jabalpur, Ratlam,
Gwalior and Bilaspur-Korba industrial clus-
ters (Fig. 1 and 3).

SPATIO-TEMPORAL EVOLUTION OF
INDUSTRIAL CLUSTERS

Modern industrialization was started in Madhya
Pradesh afler reorganization of the state in
1956. Before reorganization, a few industrial
centrs were prominant such as, Gwalior, Indore,
Ujjain, Ratlam, Jabalpur and Bhopal produc-

ing mainly consumer goods like food prod-
ucts, textiles, cement and ceramics and sugar
etc. The initiation of modern industrialization
started with the establishment of National.
News Print Mill at Nepanagar (Khandwa),
Bharat Heavy Electricals Ltd. at Korba (Bi-
laspur) and Currency printing press at Dewas.
These units gave impetus to a new phase of
industrialization for further strengthening and
dispersal of industries which led to the forma-
tion of industrial centrs as well as emerging
of industrial clusters (Fig.2). With the begin-
ningof Fifth Five Year Plan, the industrial
decentralization and diversification started
within the industrial clusters and geographi-
calexpansion took place inindustrial centres
due to availability of industrial infrastruc-
tures, capital, subsidies, loans, other facilities
etc. Industrial diversification took place due
to geographical expansion and spatial link-
ages (vertical, horizontal, diagonaland tech-
nological) with industrial clusters. Thus, with
the beginning of Eightth Five Year Plan, seven
industrial clusters, viz. Indore - Dewas - Uijjain,
Durg-Raipur, Bhopal, Jabalpur, Ratlam,
Gwaliorand Bilaspur - Korba have emerged in
the state (Fig. 1 and 3).

REGIONAL STRUCTURE OF
INDUSTRIAL CLUSTERS

The identification and spatial industrial struc-
turc of the clusters have beenanalysed indetail
(Table 1 and 2) as follows :

(A) INDORE - DEWAS - UJJAIN
INDUSTRIAL CLUSTER

It is the largest and most significant
industrial agglomeration which lies in the dis-
tricts of Indore, Dewas and Ujjain. It accounts
for 30.60 per cent of the total industrial units
and about 26 per cent of the total employ-
ment of major/medium industries and only
8.27 per cent of total units and 11.06 per cent
of total employment in small scale sector.
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Table 1.
Structure of Industrial Cluster I (Percentage of major/medium industrial units)

Industrial groups Industrial clusters

Indore  Durg Bhopal Jabalpur Ratlam Gwalior Bilas-  Total

Dewas  Raipur pur-Korba
Food Products 5.36 2.22 0.95 - 0.96 063 063 10.75
Sugar 0.63 - - - 0.32 0.31 - 1.26
Beverage & Alcohol  0.63 - 0.31 - 0.31 - - 1.25
Textiles 10.09 0.31 0.31 - 031 096  0.32 12.30
Forest based - 0.31 - - - - - 0.31
Chemical 2.52 0.96 0.63 0.31 0.63 - - 5.05
Industrial gases - 0.63 0.63 0.31 0.63 0.31 0.31 2.82
Cement and
Ceramics 0.63 1.26 - 1.89 - 031 0.63 472
Ferrous metal- :
based 5.67 3.48 0.31 0.31 0.63 - 032 10.72
Non-Ferrous metal-
based 0.63 - 0.31 - - - 031 1.25
Electricals
& Elcctronics 0.96 0.31 0.96 0.96 - 0.32 - 3.51
Engineering - 0.63 - - - 0.31 - 0.94
Paper 0.32 L - 0.31 - 0.31 - 063 1.57
Miscellaneous 3.15 0.63 0.96 1.26 0.63 063 032 7.58
Total 30.59 10.73 5.68 5.05 4.73 378 347 64.03
Source: Based on Statistics of Directorate of Industries, M.P. 1986.
Table 2. ,

Structure of Industrial Clusters 1I
(Percentage of industrial units, capital investment and employment)
Industrial clusters Industrial units  Capital  Investment Employment
MMI Sst . MMI SSI MMI SSI

(A) Indore-Dewas- 30.59 8.27 13.18 14.33 25.88 11.06
Ujjain L
(B) Durg-Raipur 10.73 10.63 46.71 13.43 31.00 10.73
(C) Bhopal 5.68 1.88 5.02 425 10.00 2.71
(D) Jabalpur 5.05 2.65 0.89 4.81 5.26 4.80
(E) Ratlam 4.73 1.70 0.82 4.15 3.37 2.07
(F) Gwalior 3.78 2.7 0.92 6.29 4.58 3.56
(G) Bilaspur-Korba 3.47 5.12 15.04 3.18 3.85 5.62
Total 64.03 32,96 82.58 50.44 83.94 40.55

Source: Based on Statistics of Directorate of Industries, Bhopal, 1986.
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With the establishment of Currency Printing
Press at Dewas, the industrial infrastructures
have generated the establishment of a variety
of industries in Dewas with the feeling of se-
curity and enterprencurship benefits. Metallic
industries, textiles, food-stuff and chemical
industries are located at Dewas and Sonkutch
centres. Textile, food-processing and metallic
industries are prominent in Indore, Mangalia
and Barlai. Mahidpurand Nagda in Ujjain are
other industrial centres. Other industries i.e.,
cement and ceramics, electricals and electron-
ics, Paper, Sugar, beverage etc. are also lo-
cated in this cluster. This clustering is mainly
due to facility of infrastructures specially,
power (from Gandhi Sagar Project), good
transport network (both rail and road-lying
on Delhi-Bombay trunk route) and nearby
locationof state capital Bhopal. However, this
clusteris facing some problems rclated with
the adequacy of mobility of goods and skilled
labour,technological know how, good man-
agement and environmental hazards.

(B) DURG-RAIPUR INDUSTRIAL
CLUSTER

This cluster is located in the districts of Durg
and Raipur. It registers about 11.00 per cent
of total fctories and 31.00 percent of total
employment of major/medium industries. Also,
about 11.00 per cent of total units and 11.00
per centof total employment of small scale
sector have been registered. The largest unit,
‘Bhilai Steel Plant’, which was the first and
most prerogative establishmentand employed
maximum workers (25.00 per cent of total
workers) is localed in this cluster. Industries
are centralized along the axis of Raipur- Kumbhari
- Bhilai-Durg-Rajnandgaon Fig. 3).The me-
tallic industries account for 26.83 per cent
of total units and 90.00 per cent of total
workers. Industrial gases, cement and cecram-
ics, food - processing units, electricals, chemi-
cal textile and forest-based industries are also

significant. The availability of mineral like,
iron-ore, deposit of Dalli-Rajhara, limestone
and dolomite from nandini and nearby fields
of mangness (Balaghat), transport facility,
power (from Korba and Bhilai), Capital
and technological collaboration (from Rassia)
and labour availability from surroundings are
significant factors for the localization of Bhi-
lai steel plantand other industries. However,
the BSP isitself a factor for the location of
other industries and developmentofsmall in-
dustrial centres.

(C) BHOPAL INDUSTRIAL CLUSTER

Bhopal, with the establishment of BHEL
and allied industries, emerged not only as a
major industrial centre, but, further coming up
alarge number of industries in the surrounding
small centrs, formed a cluster. Bhopal shares
6.00 per cent of total industrial units and
10.00 per cent of employment of major/
medium sector. About 2.00 per cent of total
industries and 3.00 per cent of employment
occur in the small scale sector. The BHEL
alone employs 8.00 per cent of total workers.
Itmanufactures steam turbines and genera-
tors, motors and rectifiers, hydro-turbines,
transformers, switch gears and capicitors etc.
which are not only supplied for national use.
butalso exported outside the country. Other
big unit is Union Carbide which appeared
as an chemical industry employing 800
workers but now closed due to gas leakage
hazard. Many other industrial units of food-
stull, beer, textiles,gases, steel, forgings, copper
and alloys, batieries, straw boards, glass

fibers and valves etc., are centralized in the

Bhopal Industrial Estate. Now, a few small
centres like, Pipalani, Barasia etc. are coming
up with the location of major/medium units.
Bhopal, being capital of the state, is itself a
dominant factor to develop industries in
this cluster. Theenterprencures feel a surity
ol the availability of many prominant infra-
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structures like, power. capital, technology,
skilled labour, market and raw materials etc.
Bhopal is linked with road, rail and air trans-
portnotonly {rom the interiors of the state, but

has the facility of interstate relations also. The
location of Satpura Power station is another
facility for the supply of electricity. Recently,
the chemical industrics have to face the
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environmental pollution problem which cre-
ated major health-hazard in the surroundings.

(D) JABALPUR INDUSTRIAL
CLUSTER

This cluster includes the centres like Katni,
Kaimore, Patan, Panagar, Khamaria etc. With
location and development of many industries
and inter-linkages during the Sixth Five year
PlanJabalpur came up as a cluster in the
central partof the state. Itaccounts for 5.00
per centof total industrial units and 5.00 per
centofemployment in major/medium sector.
The share of smallscale sector is 3.00 per cent
oftotal units and 5.00 per centofemployment
(Table -2). Jabalpur has been a centre of
defence-equipments and heavy vehicle manu-
facturing for a long period. Four defence fac-
tories are in existance under Central Public
Sector which produce ammunition compo-
nents, defence and heavy commercial ve-
hicles. Besides defence factories, cement
and ceramic industries, metallic industries,
electrical and electronics, enginecring, indus-
trial gases, chemicals and allied industricsare
also established in this cluster. Jabalpur in-
dustrial cluster is facilitated with the Al-
lahabad-Bombay railways and Allahabad-
Nagpur national highways, power
Amarkantak and Satpura Thermal Power
stations and many raw materials like, lime-
stone, mangancse, hematite, bauxite etc. from
its surroundings. Howecver, this cluster is fac-
ing the problems of capital, technology - trans-
fer, replacement of old machines, skilled labour,
managementand the government policies too.

(E) RATLAM INDUSTRIAL CLUSTER

This industrial cluster is located in the west-
crn part of the stale in Ratlam district. It
registers 4.73 per cent of industrial units and
3.37 per cent of employment in major/ me-
dium sector, while only 1.70 percent of

from-

factories and 9.07 percent of employment in
small scale sector. Shri Sajjan Mills Ratlam,
Jaora Sugar Mills Ltd. and Digvijaya Indus-
trics Ltd. Bangrod are big industries which
attract other industries to locate their in sur-
roundings. Industries are located mainly at
Ratlam, Jaora and Bangrod which produce
cotton and yarn cloth, sugar, MS bar rods,
steel ingots, rolling mills, straw boards, spirit,
alchohol and other chemicals, vegetable oil,
reficnd oil and acetylene etc. This industrial
cluster benefits from the nearby the location
of Indore-Dewas-Ujjain industrial cluster which
provides many infrastructural and locational
inputs directly as well as indirectly. Availa-.
bility of transportation (Baroda-Ujjain rail-
ways and other linked roads), labour (from
western population agglomeration), power
(satpura Power Station) and some raw mate-
rials inspired the growth of industries in this
cluster. Itseems that the linkage of neighbour-
ing cluster will be extended to this cluster, and
then both will be one industrial region. Local-
izing in the northern part of the state in the
Gwalior district, this cluster accounts for 4.0
per cent of industrial units and 5.00 per cent
of workers of major/medium industries. Three
percent of industrial units and 4.00 per cent of
employment insmall scale sector are marked
in this industrial cluster. Textile factories at
Birala Nagar and Sugar Factory at Debra were
the nucleus plants but, now diversification
took place and, besides textile and sugar
industries, a variety of industries, viz. elec-
trical and machine tools, food processing,
cement and ceramic products engineering
industries are established in this cluster. Many
agro and forest based small scale industries
arcaslo established during the pre-indepen-
denceperiod. The policies of Maharaja Madhava
Rao Sindhia had played a significant role in
industrial development of this cluster.Later
on, the development has occurred with the
coming up of Satpura Power Station. Gwalior
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is linked with the national and state highways
as well as Delhi-Madras trunk railways. Iron-
ore, dolomite etc.are found in the Gwaliorand
neighbouring areas. Thus, the historical devel-
opment supported by the resource availability
and infrastructural development, Gwalior
emerged as an industrial cluster.

BILASPUR - KORBA INDUSTRIAL
CLUSTER

This cluster is situated in the eastern Madhya
Pradesh to the north of the Raipur - Durg
industrial cluster. It enjoys 3.50 per cent of
total units and 4.00 per centof employment of
major/medium sector. However, 5.00 percent
oftotal units and 6.00 percentof employment
have been shared by the small scale sector.
Korba Aluminium Plant plays a significant
role in the clustering. Paper, textile, indus-
trial gases, cement and ceramic products are
prominant which are located at Korba, Bi-
laspur, Akaltara and Champa Centres. Many
other industries, viz., food processing, metal-
lic and other miscellaneous industries are
concentrated in this cluster. This cluster is
linked by the Hawrah-Bombay railway route.
Korba coal ficlds provide coal and Korba
Thermal Power Plant provides electric power
to this cluster. Amarkantak and Phutakapahar
deposit supply bauxite to the Aluminium
Plant. A few important minerals like, lime-
stone, dolomite, clay, manganese etc. ar¢
produced in neighbouring areas. Availabil-
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